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本研究以 CHO DG44（dhfr-）为宿主细胞系，共转染优化后的质粒 pCWLK 和
pCH，利用质粒中潮霉素抗性进行首次筛选并将存活细胞克隆化，获得初始细胞株。
为了进一步提高细胞株产量，我们挑选 6 个表达抗体最高的初始细胞株，分别用
MTX 进行加压，使抗体基因扩增。初始细胞株（1-48,1-63）经几轮 MTX 加压筛选
后，抗体产量均有明显的提高。接下来将这 2 个初始细胞株经 MTX 筛选得到的细
胞群体单克隆化，并对其中 20 个单克隆细胞株进行表达水平鉴定，结果表明抗体表
达量最高为 43mg/L。我们挑选 4 个表达量较高的细胞株进行长期培养和稳定性研究。




细胞群体得到 256 个单克隆细胞株，细胞单产量为 5-25 pg/c/d,细胞株抗体表达量最









































Monoclonal antibodies (mAbs) have become pillar products of the bio-engineering 
pharmaceutical industry around the world. One of the most important premises of 
massive mAbs generation is to obtain a cell line with stable high productivity. However, 
screening a stable productive cell line required tremendous time to optimize transfection 
vectors and screening method. Having developed Mabs against influenza virus and 
hepatitis viruses, our laboratory requires large amount of antibody for pre-clinical studies, 
which urges the construction of a stable and productive mammalian cells expression 
platform. In this study, we chose E6F6cAb as model protein, CHO DG44（dhfr-）as host 
cells to construct stable and high-productivity recombinant cell line, hoping to develop a 
complete system of screening stable cell lines, which includes vector construction, 
selection of hygromycin, MTX amplification, limited dilution, cell sorting, stablility 
studies of cell lines, and so on. 
We chose CHO DG44 as host cell line, and co-transfected  heavy- and light-chain 
E6F6cAb expression vectors pCWLK and pCH into it. We selected the cells with 
hygromycin and spread remaining cells into 96 multi-wells with limited dilution to obtain 
initial cell lines. We chose six cell lines with highest productivity to conduct subsequent 
DHFR-mediated gene amplification in medium containing stepwise increment of 
methotrexate (MTX) level up to 500nM. Two cell lines，1-48 and 1-63, showed increased 
antibody production. The highest producer (HP) subclones were isolated from 500nM 
MTX level by the limiting dilution method and tested of antibody production. Finally we 
achieved a high-producer, in which the expression level of antibody reached 43mg/L. 
Then we focused on whether cell lines maintained stability of production and 
post-process optimization. We found all these cell lines preserved the stability of 
production during long-term culture up to 60 days.  
In order to further improve the effiency of screening stable and productive cell lines, 
we combined flow cytometry with limited diution and obtained 256 monoclonal cell lines 
from previously MTX-amplified 1-63 cell line. Single cell productivity ranged between 5 
and 25pg/c/dwith a highest expression level of 140mg/L. 















for the post-process optimization. Study also screened DG44-32 medium from medium 
library, and its desalination concentrate was used as feed medium. Based on fed-batch 
culture, we optimized concentration of four kinds of amino acids (Asn, Asp, Glu and Gln) 
that influence the generation of ammonium ion during cell culture process. Maximum 
viable cell density reached 5 × 10
6
 cells / ml during batch culture and reached 7 to 8 × 10
6
 
cells / ml during fed-batch culture. The sreened cell lines were cultured in the bioreactor, 
and its growth parameter and IgG titer are identical with that in the shake flasks. This 
study will contribute to furthering our understanding of massive antibody production with 
large-scale cell culture technology. 

















缩写词 英文名称 中文名称 
FDA Food and drug administration 食品及药物管理局 
cAb Chimeric antibody 嵌合抗体 
CHO-S Chinese Ovary Hamster Cell
（suspension） 
中国仓鼠卵巢细胞（悬浮） 
PEI Polyethylenimine 聚乙烯亚胺 
GFP Green fluorescent protein 绿色荧光蛋白 
DMSO  Dimethyl sulfoxide 二甲基亚砜 
qmab Specific antibody productivity  细胞单产量 
VCD Viable cell density 活细胞密度 
HRP Horseradish peroxidase 辣根过氧化物酶 
NEAA Non-essential amino acid 非必需氨基酸 
H & T Hypoxanthine & Thymidine 次黄嘌呤和胸腺嘧啶核苷 
PCR Polymerase chain reaction 聚合酶链式反应 
P-F68 Pluronic F-68 嵌段式聚醚 F-68 
FBS Fetal bovine serum 胎牛血清 
SFM Serum-free medium 无血清培养基 
CDM Chemical define medium 化学成分限定培养基 
PFM Protein-free medium 无蛋白培养基 
BR Bioreactor 生物反应器 
Asn Asparagine 天冬酰胺 
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第一章 前言  












国斯坦福医学中心的 Levy 制备了抗 B 细胞淋巴瘤患者瘤细胞的独特型单抗,患者经
这一单抗治疗后,病情缓解,瘤体消失,这使研究者对用单抗治疗肿瘤抱有极大的希望。
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